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Major results from research:

Experiments carried out during this grant have probed correlations among the carriers in two-dimensional
systems. The original targets of the proposal to understand correlated motion of carriers through constrictions
were attacked as described in previous reports. The results from the experiments, unfortunately, were

indistinguishable from expected random signatures of b . .

of the scattering from disorder in the material (see BT ' '

for example oscillations in the figure at right). In ool

contrast, the results discovered incidentally from =

transport as a function of density in large structures = sk

led to startling results in the form of a magnetic

field-dependent crossover from metallic to insulating . 0 ‘ . :

behavior. Our research on this topic revealed that -0 04 -03 = e 00

Y (V)

the behavior extends into very high mobility systems
such as the SiGe heterostructures studied here; that the magnetic field dependence remains dramatic and hence
potentially useful for devices. With further effort field sensing through the large magnetoresistance in this
system might be manageable and more easily controlled than in the submicron structures that were targeted
originally.

The experiments to discover possible use of SiGe structures for magnetic field sensing foundered on a subtle
unexpected structure observed in the high temperature magnetoresistance. It turned out that simple classical
Lorentz force estimates of the effect of the field were in error owing to oscillatory (see figure below) effects
from focusing of carrier trajectories as the carriers were steered around the sample edges. These may have been
enhanced by some quantum effects such as
Shubnikov-deHaas oscillations. In any case the i
oscillations make use of such structures in magnetic |
field senseing untenable because of the calibration
ambiguities that they present. The use of such
structures to sense magnenetic field is therefore
discouraged.

G(e2/h)

Personnel:

3 PhD Students supported in part: (KP Li, NJ Kim and
K Eng), and all of them have graduated and are now I ]
emplyed -- the latter two in academic postdoc T Tom e T T T
positions. B(M)
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